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PURPOSE:To obtain a new mercapto compound useful for producing a sulfur- containing urethane 
based resin and lens, colorless and transparent and having high refractive index and low dispersibility, 
excellent in weather resistance, impact resistance and heat resistance. 

CONSTITUTION:2-(2-Mercaptoethylthio)-1,3-dimercaptopropane of formula I. This compound is 
obtained by reacting a compound of formula II (X is OH, CI or Br) with thiourea in the presence of a 
mineral acid, adding a base to the resultant reactional product solution to make the solution alkaline and 
hydrolyzing the reactional product. The compound of formula I is allowed to react with a cyanate 
compound selected from polyiso(thio)cyanate compounds and isocyanate compounds having 
isocyanate group so as to provide 0.5-3.0 molar ratio of (NCO+NCS)/SH (functional groups) to provide 
the objective sulfur-containing urethane based resin. The compound of formula I and the cyanate 
compound are cast so as to provide said molar ratio and polymerized to provide the objective sulfur- 
containing urethane-based resin lens. 
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[0 0 3 2] *%W^C^>T^18g»>U^>lS«8g<D|^S 

£ LTffit^><y^7t- hs*s*r«-f y^-*^7^ 
yf*^7t-hyp^>, i-^y^7t-h-5^y so 
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-fVfTI— K X-iVl/TI—Y-A^Vtti/T^ 

; x-^vi/r-r— h-4-^v^->7^-h^>-tf 
y. 4-*^;i/-3--r yi/T-r— v-i-^vtti/r-r— y 

s<>*i>%:Z<Dj%mm<t<&¥!3 ; 2-^y^>7^-h-4 .6- 
Vtti/T1— Y -1 ,3 ,5- b y 7^>* HoaBRSB 

s<t-&«i ; «6»c{*4->ry^7^— h-4 ~Yy?^>7 
^— h^^x-;l/X;i/^^r h\ 2->fy^7t-h-2 ->T 
y^->7^—h^ai^;l/^x;i/7^ Ktwyf-t^ 
7:*— t>BBtK?*«^Sft*^3b^tf 

[0 0 3 3] S6fccn6{t**0«JRWJM^ Hifig 
W*«OApy>1»*, 7;Mvi/WMfc 7;i/3*$/ 

-SSEteffc fcjMWYSKMtffc *U7«ttffc if 
[0 0 3 4] $fc. cn&5/7-^-Mb&«i::a (1) 

t^bsns y y ik&vbtDmmm&i* (nco+ncs) / 

sh CgffiM) ^e;i/it3ya*o.5-3.o<DKH«, 5?^b< 

t^o .5—1 .50iBHrtTfe^o 

[0 0 3 5] *«W0^7X^9 ^u>Xtt^^;W^ 
^ >^ s -7;i/*;i/JiX5 L ;l/»»fliXtt^*^ > 

frii ~f YMlc J: ^ >ft s - 7;l/+;l/xxf 

^MS^Xtt-f y ^ ^ Ti— Y m t * ^ b Stc J: ^ 

^nttWc7nA^-Mg^ vuvm^ 

wuvY%a&m*^LT^ tnmmL&tt 

v\, fckZtf, W*;l/;^yiS-7W;l/xxf;b 
*^u*>e-&tcS6Jc^y^s/7^-ha*KiS« 

feT^^o C(0<fc-5tc^yi/7^-hfk-&feiX«^y^ 
**sT1—Y VC&M h Z>*frti7Y fc&faimcD 

[0 0 3 6] SfeBWfc:Cs:i:T4i»iOfig»ffiJc:*5ttsfc 

[0037] maos«3iKfc»w-r*ft«>»i:. ^y •> 



(7) 



5-20 8 9 5 0 



n 

coo3 8] ^iot-yxa, ant. mm^xczv 
f^ns, jWfrWttt, isT-t— hit&totjS. (i) T* 

eK*^ga^L. 1 2 0tgfitT8~2 4BfP^T'#S io 

[0 0 3 9] i-fc, *«W©*«^U*>3SttHB««« 
MEHttAJu 0IUttA±« HMM£f*£. bz^ltyr 

shim, Fa-hjaa. HEWa-uaa, s&feaa 

[0 0 4 0] 20 
[%tt0!l] J«T> #f^**ttWfc*tftt«09»c*D* 

[0 0 4 1] HfififiH l 
2-^;l/A/M^y- ;U25.3g (0.324^1/) x Tk^b-?- 

ZlSXlcRtttftyyv > F— ;I/24 .Og (0 .324^/1/) 

[0 0 4 2] ?ST$l7m> KfSJfc&SO'CKAn&l, 1 mm 

?&&T-fe 3 h U ;l/ ( 3 ) =£50 .Ogftfco so 
[0 0 4 3] 
[ffcl 0] 

HOCH2CHCH2SCH2CH2OH 

I (3) 
OH 

(3) ^r36%tg^7k^203g (2.00^ 
M »C?g8?U ^S*92.6g (1 .22^1/) ^AOXUOt 

vemmtsammnLrco ^ot, u 50% 

Tk^fk^- b U >>A7j<r8ffil95g (2 .44^;!/) ^20~40 ,, CfC 
[0 0 4 4] StSJS*^S*T^aJL, h/I/X>100nl 

Ttttiju ^r*a®^5%^7j<rS}Kiooniu 7kioomit?2 

=f-*)-\ ,Z-i?*frt>ZfY7u/M/ (1) £56. lg (0.281 
*#7c. ?e.»C0.25mniHgT'igEff^eL, «^135 
-14 0 °C<De#45g£t#fc 0 

[0 0 4 5] Tt^^Wa^NMR^O^^^-To 
7tf?l##r (CsHiz&tLT) 

[0 0 4 6] 

[igl] so 
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c 


H 


S 




29.96 


6.03 


64.01 


suae 


29.97 


6.04 


64.00 



! H NMR (CDCb) 

=1 .65—1 .85(3H.m,SH) 
2.70— 3.00 (9H ,m ,CH) 
13 C NMR (inCDCla) 
<5pp a =24.9 (-SCH2) 
28.0 (-SCH2 ) 
35.5 (-SCH2) 
51 .4 (-SCH) 

2-*>W?h^ity— ;l/25.3g (0.324^1/) . *»fb^- 
hU^i*0.lg*7k50mifc:»<WUiS--»«[i:Lfc». rtig 
*15 < CJcl«-&a:A<6xtf^a7l/t KU>30.0g (0.324 

[0047] »T»T». KJS^&soriciPifti, 1 bjrb 

A (4) #56.4gf#fc 0 

[0 0 4 8] 

Ut\ l] 

CICH2CHCH2SCH2CH2OH 



OH 



(4) 



^Ci^-71/ (4) ^36%^7]<S?S203g(2.00' : e;l/) 

lcrg8?U ^K^92.6g (1 .22^e;W ^ip^.noT:T6 

it^ h U ^Azk^l95g(2 .44^71/) ^20— 4ox:tc«^ 
An*. ^^tcno^T^o^ip^S^L/co 

[0 0 4 9] RjEJR*Mia*"e?&*PL, h;l/X>l00ml 
TtttliU ««H«5%*Btt7jcS»100mK *100mn?2 

ft)-l ( 3-^^^hyD;^ (1) £:54.3g (0.272 
^7W f§fc 0 S&fc0.25nmiHgT^«BU #6/513 5 
-1 4 OTC(DS»44g*»fCo 
[0 0 5 0] »&hfcft^«<07c3l6irtfai?NMR»«f 

[0 0 5 1] SlJS0ij3 

HfifiCTlT^fiScbrcS (l) T^t>^n§2-(2-^;l/7b 
yhxf;V^) -1 ,3-^7l/^7 p h7 P n7^>'0.33^e 
71/. m - * 2/ y 1> > y 7 - h 0 . 5^6 7l/£r ig^ L . 

MWmmc&tx. )BSf^nD = 1.66. Z^^IScvd=32. 



(8) 
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[0 0 5 2] *fc»6nfeUVXOtt*6t»*frofe. 
fc. 

[0 0 5 33 JBSr*. 7v^R: :/jK7 U y fcJBSrtf* 
20rT*»J^Lft o 

[0 0 5 4] Bt«tt : 

mco&Mhtm^tco 10 
[0 0 5 5] Wffl5Si|S«. £{t&L (O) . t>~?fricn 

X (A) . (x) £Lft D 
[0 0 5 6]^ «:B8U:J:DWLfto 

[oo57]i » : ^ey a«B$teBmft0ttv'>t» 

<D£ (x) , «fcA,£fc^fc<D* (O) . '>LS«6® 
* (A) tLTco 

[0 0 5 8] : It— >b-#7l/Z^^1f-- 

/Co 20 

[0 0 5 9] HS«*S- 1 Ka^To 

[0060] $mm4~9 
[oo6i] immi 

nmm3<DjZ en T*m-ztiz>*;i>*7h{t&M<D?it> 

nJM^tt*Sfc«3fcra«K:LTl^>X<fc*fft>«:o t#£ 
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=32T*&oft*\ l ,2.3-bU ^^^bya^vttBiSt 

» 6 ft ft >Xfc Sl« %t SKMJltf L ft o 
[0 0 6 2] Jt««2 

(l) ^*SftS>«;l/*^h{b*&»0«t>- 
D£l.2,3-hUX [ (2-^;l/^^h3-^;I/) Xn 

^>0.33*r/l/#fflV\ *ft«ttfcmfiS0J3 fcra«HCLT 
b>Xfk^oft 0 1.2.3-MFX [ (2-^;l/^yhXf 

Xn^>te&ftfeT*fetK f#e>ftftU>Xt> 
^ltfetc#feLTt^fto £ft, HSf^n D = 1.66, Z^y 
^f&VD=32T-fcoft*>\ M«teiSS^8 3ti:<g 

frofta 

[0 0 6 3] J±$£0J3 

mmm3<D^, en ra^ft^^^^hft^o^ 

0^1 ,2-ifX[(2-^;l/^y Hf;W ^]-3-^;l/^y 
hXo^>o.33^r/l/£rfflv\ *ft£Wtt*HWf||3 
IcLTl^Xffr&frofto fStiftl/^XttlffiMBT? 
BBf^n D = 1.66. vD=32T*&oft*\ g^Jg 

mtt&B# 9 8 'CT'fe 9 5 ttD^6i§T#fet5 £ 
b>Xi±^Lft 0 
[0 0 6 4] it$$#j4 

5£ (i) T^fts^^Xhfb^o^tJtci^-e 

o.33^e;l/^fflv\ *ftJKn«iH3SISfla 5 fcHfiHc LTl^> 

Xft^f^fto #&ftftu>xt±«iaaw^ a»f*n 

d = 1.70> Z^^iScvD=32Tfcoft*\ JK^JBBHJfiSS 

[0 0 6 5] 
[12] 



40 



50 



15 



(9) 



16 



-208950 



m 





OO 




CD 














CO 
C73 


CO 




o 


o 


o 


o 


o 


o 


o 


X 


o 


o 


o 






«g 
«i 
ig 


m 
w 
m 


IB 
«3 
HE 


m 
m 


$} 

m 


«] 

IE 




I 


s 


w 

IE 


m 
I 




r\ 
\~) 


\y 






vJ 


\J 


\J 


u 




\J 




CM 
CO 


CO 


CM 
CO 


1 




1 


1 


CM 
CO 


CM 
CO 


CM 
CO 


CM 
CO 


* 
& 
IS 


CO 
CO 


CD 
CO 


CO 


C— 
CO 


CM 


CO 


LO 


LO 
CO 


CO 
CO 


CO 
CO 


CO 


s 


?x 

« CO 
CM*** 

1 

CM 


^ CO 

^-rco 

r 

CM*** 
1 

CM 


tx 

i _ 

00 CO 
r-^CO 

" CO 

S ° 

CM 

1 

CM 


00 CO 
r-T^O 

' co 

-=* 

CM ^ 
V s 

1 

CM 


<™ CO 
CM 

1 

CM 


« CO 

^co 

Si 

CM 

1 

CM 


T>%. 

w CO 

^-Tco 

• <=; 

CM 

n — y 

CM 


^ CO 

a co 
w . 

CO 

co 

CM 


H SJ 

i 

CM 
CM 


CO 
r— i 

^CO 

s$ 

53 ^ 

CM 


CO 

1 

1 — 1 

gs 

53 w 

& * 

CM 


I 


^ - 

S 


~l~ LO 
. 

CO 

tx 
?v 
a 


co 

CJ> ^ 
^ LO 

B 

i 

5=: 
c_> 
<=> 


CO 

a 

C-? 

1 

g 

o 


0 

co 
o 


CO 

1 

5 

CO 


COLO 

f s 

0. 

B 


HK Lf? 
I— . 

53 

B 


HK LO 
. 

CO 

rx 
x. 


LO 
. 

vx CO 

vx 


o 

"T 5 LO 

as 

C-> 

co 
CO 

8 

i 

CO 




CO 


i 


LO 

i 


CO 

n 


I 


CO 

i 


OS 

i 


rH 




00 

I 


I 



[0 0 6 6] 



WR^yu-s'vj'Wfk am, ssayow^t lis? 

[0 0 6 7] aMMHO^/l/*^hfl:«« 
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